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. \mbox{\boldmath $\phi$}(x, $y_{)}t$ ), $P(x, y, t)$ ,
g ,
$\triangle\emptyset=0$ , (1)
$\frac{\partial\phi}{\partial y}|_{yarrow-\infty}arrow 0$ , (2)
$P$ $=$ $\phi_{t}+\frac{1}{2}(\phi_{x}^{2}+\phi_{y}^{2})+gy$ ,
(3)
$=$ $0$ ,
$\frac{DP}{Dt}$ $=$ $\phi_{tt}+2\emptyset_{xt}\phi_{x}+2\phi_{yt}\phi_{y}+2\phi_{xy}\phi_{x}\phi_{y}+\phi_{xx}(\emptyset_{X}^{2}\backslash -\phi_{y}^{2})+g\phi_{y}$
(4)
$=$ $0$
. $x$ , $y$
$k$ , \mbox{\boldmath $\omega$} ,
.




$\phi(x, y, t)=\phi(x+2\pi, y, t)$ , $\phi(x, y, t)=\phi(-x, y, t)$ , (6)
$\phi(x, y, t)=\phi(x, y, t+2\pi)$ , $\phi(x, y, t)=-\phi(x, y, -t)$ , (7)
$\phi(x, y, t)=-\phi(-x+\pi, y, -t+\pi)$ . (8)
(6) 2\mbox{\boldmath $\pi$} y , (7) 2\mbox{\boldmath $\pi$}
$t$
. $=0$ . (8) $($
$\cos xe^{y}\sin t)$ ,
. (1), (2)
$\phi=N-2\sum$ $\sum N$
$\mathrm{A}_{kj}\cos kx\exp ky\sin jt$ , $(9)$
$k=0j=2-\mathrm{m}\mathrm{o}\mathrm{d} (k,2)$




$A_{C}=- \frac{1}{g}\frac{D}{Dt}\phi y|\tau^{-\eta(t),0,t=0}-x,x=$ , (10)
. \eta (x, $t$ ) . $t=0$
.
, $\mathrm{A}_{c}=1$
. (9) , $t=0$
, 1 $x=0$ .
, (collocation point)
. , . , (3), (4)
136
, $y$ . ,
$f(A_{kjg;x},, t)=0$ , (11)
1 . sin lx $\sin mt$ $x$ $t$
$0$ $2\pi$
$F_{lm}(A_{kj,g)}= \int_{x=0}^{\pi}\int_{t=0^{f}}^{\pi}(Akj, g;X, t)$ sin 1$x\sin mtdXdt=0$ , (12)
. , $N(N-1)/2$ .
, (10)
$H(\mathrm{A}_{kj,g})=0$ , (13)








. $\epsilon^{N}$ $A_{kj}$ $N(N-1)/2$ . (15) (9)
$k$ $N-2$ . g 1
, – .


























7. 70 $\mathit{0}$ 5 70 75 20 25 30
$\max(l(:,j)$
1: $A$ $=$ 0.9998, $N=30$ $\max(k, J)$ A
3.
(9) \mbox{\boldmath $\phi$} $A_{kj}\emptyset k$ , j
. 1 $A_{c}=$ 0.9998 (
) , $N=30$ $A_{kj}$ .
$k,$ $j$ $M= \max(k$ , , $A_{kj}$
, . M , $A_{kj}$
. , M 20 30 , .
$M=30$ $A_{kj}$ 2.5 $\cross 10^{-11}$ . ,
$N=30$ . , , $A_{c}=0.9998$ ,
$N=20$ . , .
$A_{c}$ , , $N<30$ .
2 Ac 0.01 0.9998 (
) , $t=0$
$x$ . $\mathrm{A}_{c}$ ,













0.92 0.94 0.96 $\mathit{0}.\Theta \mathit{8}$ 7
$Ac$ $Ac$




3 . $A_{c}\approx 0.99$
,
. . 4 $A_{c}=0.986$ ,0.988, 0.99,
0.992 ( ) $x$
. $\mathrm{A}_{c}<$ 0.988 ,
$A_{c}>0.99$
. $A_{c}.\approx\dot{0}.99$ ,









3 , $A_{c}arrow 1$ , \rightarrow 45o ( \rightarrow 90o)
. ,
5 . , ( $\bullet$ )
$\text{ }\mathrm{g}\not\in 4)\text{ }$ ( ) .
$B_{3}$ ..
– $B_{3}=0.65$ , 5 .
– ,
– ..









5: $t=0$ . $N=30$ . 3 . $\bullet$
. .
6 $A_{c}$ ( steepness . $t=0$
) . Mer-
cer and $\mathrm{R}\mathrm{o}\mathrm{b}\mathrm{e}\mathrm{r}\mathrm{t}\mathrm{S}^{3)}$ $A_{c}$
, . 0.6272
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